



Objective: To present demographics and birth outcomes for service recipients of an innovative 
perinatal health program and consider the evidence base and implications for participation in this 
program. 
Methods: Program administrative data for service recipients with estimated due dates from 
October 2015 to November 2018 were analyzed to present descriptive and bivariate statistics for 
a variety of demographic and birth outcome indicators. A subgroup was stratified by education 
status, housing adequacy, employment status, history of mental health diagnosis, and history of 
preterm delivery to analyze differences in four birth outcomes (birth weight, gestational age at 
delivery, breastfeeding initiation, and method of delivery) between higher- and lower-risk 
service recipients. 
Results: Results indicated that the organization is serving a very high-risk segment of the 
population, and that birth outcomes are trending toward positive when compared to DC resident 
births from 2015 to 2016. In the subgroup analysis, there were no differences in birth outcomes 
among high-risk versus low-risk women. Women with inadequate housing had infants with 
significantly lower birth weights than women with adequate housing. Also, women with a 
history of preterm birth had infants with significantly lower birth weights than women without a 
history of preterm birth. 
Conclusion: It is not possible to know whether the positive birth outcomes for service recipients 
are attributable to program participation without a controlled study. However, the general 
positive trend of outcomes supports the need for more rigorous program evaluation to determine 
the efficacy of this model and its potential to contribute to wider improvements in perinatal 













In the District of Columbia (DC) from 2015 to 2016, 49.68% of all births were to non-
Hispanic Black women and 31.15% were to non-Hispanic White women.1 Racial disparities in 
perinatal health outcomes are well-documented and have persisted for decades in the United 
States.2–4 Disparities are especially clear in DC where nearly half of all births are to non-
Hispanic Black women. The disparity is most extreme between non-Hispanic Black and non-
Hispanic White women and is present in underlying health characteristics and birth outcomes. 
This specific disparity shows the impact of decades of systemic racism and discrimination that is 
woven into the health care system, which often means poorer quality and less accessible 
obstetrical services to Black women than White women.5,6 The Black/White disparity is 
supported by a wider system of discrimination in every socioeconomic realm, resulting in poorer 
quality neighborhoods, higher exposure to crime and environmental toxins, and more chronic 
stress for Black women in America.5–11 Systemic and direct racism and their far-reaching 
influences are now being more widely accepted as probable causes for the persistent disparities 
in perinatal health outcomes between Black and White women. Interventions that specifically 
seek to counteract the effects of racism on the life course of Black women have the potential to 
eliminate perinatal health disparities.  
This evaluation provides an overview of one innovative program in Washington, DC that 
provides a variety of perinatal health services primarily to low-income Black women. The 
Comprehensive Maternity Support (CMS) program seeks to provide culturally appropriate 
services using a community health worker model. The home organization – Mamatoto Village – 
acknowledges that pregnancy is often not the biggest stressor in the lives of the women they 
 
serve and seeks to address the needs of these women across the socioeconomic spectrum. This 
paper presents demographic data and birth outcomes for women served by CMS and compares 
key birth outcomes across a variety of important sociodemographic factors, specifically among 
Black service recipients who had singleton (defined as one fetus) live births and were DC 
residents. The potential significance of participation in this program for perinatal health 
outcomes are discussed, and recommendations for future research and program evaluation are 
made. The CMS program is a unique model that supports health and social factors for low-
income women of color in DC that has the potential to serve as a model for national community 
mobilization efforts to improve perinatal health outcomes. 
BACKGROUND 
From 2015 to 2016 in DC, 40.51% of births were covered by Medicaid and 48.61% were 
to unmarried women.1 Nearly fourteen percent (13.83%) did not complete high school, 21.86% 
completed high school, and 63.22% had more than a high school education.1 Most births 
occurred in Ward 8 (17.44%), followed by Ward 4 (15.8%), Ward 6 (14.17%), Ward 5 (13.27%), 
Ward 7 (13.26%), Ward 1 (11.64%), Ward 3 (7.91%), and Ward 2 (6.29%).1 Among non-
Hispanic Black mothers, 4.92%  had a history of a previous preterm birth, compared to only 
1.04% of non-Hispanic White mothers.1 Prior to pregnancy, more non-Hispanic Black women 
were underweight, overweight, or obese (4.35%, 26.39%, 29.05%) compared to non-Hispanic 
White women (4.17%, 15.09%, 5.40%).1 About seven percent (7.05%) of non-Hispanic Black 
women smoked prior to pregnancy, compared to 0.94% of non-Hispanic White women.1 Non-
Hispanic Black women also had higher numbers of pre-pregnancy diabetes (1.26%) and pre-
pregnancy hypertension (3.52%) compared to non-Hispanic White women (0.25% and 1.12%, 
 
respectively).1 These pre-pregnancy health disparities become contributing factors to disparities 
in birth outcomes for mothers and their infants, of which  the racial disparities in infant and 
maternal mortality are most troubling. Black women with pre-pregnancy health issues are more 
likely to have poor pregnancy outcomes than White women with the same pre-pregnancy health 
issues.5,12 In multiple studies that control for a variety of pre-pregnancy health characteristics, 
racial disparities in birth outcomes persist.5,12,13  
Timing of entry into prenatal care is considered to be a key indicator of quality of 
obstetrical care during pregnancy.5 Late entry into prenatal care has been demonstrated to be 
associated with subsequent preterm birth and low birth weight (LBW) infants, defined as infants 
born before 37 weeks and/or weighing less than 2500 grams.2,12,13 In DC, 52.09% of non-
Hispanic Black women entered prenatal care during the first trimester, compared to 86.17% of 
non-Hispanic White women.1 Even among women in DC who entered prenatal care during the 
first trimester, non-Hispanic Black women had more preterm births (13.5%) than non-Hispanic 
White women (7.8%).1 
Disparities exist in a variety of significant birth outcomes, as well. In DC from 2015 to 
2016, 12.8% of births to non-Hispanic Black mothers were preterm (born prior to 37 weeks 
gestation), compared to 7.77% of births to non-Hispanic White mothers.1 Preterm births were 
more common for overweight or obese women who were non-Hispanic Black (13.4%) than for 
overweight or obese women who were non-Hispanic White (9.7%).1 Non-Hispanic Black 
mothers in DC are also more likely to have LBW infants (13.34%) than non-Hispanic White 
women (6.46%).1 LBW infants are more common for overweight or obese non-Hispanic Black 
women, too (12.8%), compared to non-Hispanic White women (7.3%).1  
 
In the United States in 2016, 31.9% of all births in the USA were cesarean sections.4 This 
is well above the World Health Organization (WHO) recommendation of 10 to 15%.14 While 
cesarean sections can be lifesaving in some circumstances, they are also associated with severe 
maternal morbidities such as infections, significant blood loss, and blood clots.15 Cesarean 
sections increase the risk of placental issues and uterine rupture in subsequent pregnancies, and 
the complications of cesarean sections can lead to maternal death.15 As such, it is critical that 
delivery by cesarean section be reserved for cases when the benefits outweigh the risks. 
However, the disparity in rates of cesarean sections in the United States suggests that non-
Hispanic Black women are being placed at an increased risk of maternal morbidity and mortality. 
In the United States in 2016, 35.9% of births to non-Hispanic Black women were by cesarean 
section, compared to 30.9% of births to non-Hispanic White women.4  
Breastfeeding initiation is another key perinatal health outcome that highlights racial 
disparities. From 2011 to 2015 in DC 65.5% of non-Hispanic Black women initiated 
breastfeeding compared to 96.3% of non-Hispanic White women.16 This disparity may be 
partially attributed to unequal access to birthing hospitals that support breastfeeding. One study 
found that hospitals located in zip codes with more Black residents than the national average 
were less likely to be supportive of breastfeeding based on five key indicators.17 However, the 
history of exploiting Black women for wet nursing, along with continued discrimination in 
breastfeeding support by medical providers, creates a persistently unsupportive culture for 
breastfeeding among Black women and contributes to breastfeeding disparities.18–20 
Sociodemographic differences between Black and White mothers have often been 
proposed as the cause of disparate birth outcomes, and studies have examined many social 
 
determinants of health as possible mediating and moderating factors between maternal race and 
birth outcomes. Income, education status, housing security, and other sociodemographic features 
have been demonstrated to influence the relationship between race and birth outcomes, but not 
completely explain it.2,13 Studies have also shown that women living in neighborhoods with more 
poverty, crime, unemployment, environmental toxins, and lower education have higher rates of 
preterm birth and low birthweight infants.10,11  
Mental health is an important indicator given evidence that maternal mental health affects 
birth outcomes both directly, and indirectly through its tendency to be associated with poor 
health behaviors.21,22 One meta-analysis finds that women who have depression during 
pregnancy are at an increased risk for both preterm delivery and LBW infants.21 Mental health is 
especially relevant to the relationship between race and birth outcomes because Black women 
may have a higher prevalence of mental health diagnoses. A study of over 1,500 pregnant 
women found that African-American women were more likely to be actively experiencing post-
traumatic stress disorder (PTSD) and that the odds for PTSD were highest among women who 
described abuse or reproductive trauma as their worst trauma exposure.22 Pregnant women with 
PTSD were more likely to engage in unhealthy behaviors like cigarette smoking and substance 
use and were more likely to also have depression.22  
DC Health recently published several goals and strategies for improving perinatal health 
(a visual representation of the DC Health strategy is in Figure 1).  Among these goals is reducing 
preterm birth, especially among women with a history of a previous preterm birth.1 History of 
prior preterm birth is a significant predictor of preterm birth in a subsequent pregnancy, 
especially in DC where one third of all preterm births are to women who have had a previous 
 
preterm birth.1 DC Health is especially interested in interventions to reduce repeat preterm births 
and is currently promoting the use of 17-alphahydroxyprogesterone (17P), an injectable 
medication that reduces repeat preterm births.1 A mixed methods study including participants in 
DC found that the weekly injections over the course of 20-weeks were often difficult for mothers 
to regularly adhere to due to work schedules, transportation issues, and challenges with 
childcare.23 Participants in this study were significantly more likely to be Black than other 
races.23 The combination of transportation and scheduling barriers combined with chronic 
stressors like poverty and racism could indicate a need for additional psychosocial supports to 
promote adherence to 17P.  
Figure 1: DC Health Comprehensive Approach for Improving Perinatal Health Outcomes24 
 
Racism is a critically important chronic stressor that affects women of color in a society 























who had children, interviews revealed that women recalled experiencing racism beginning in 
childhood and throughout the life course.7 They identified these experiences as painful and 
highly impactful on their lives.7 Women felt stress related to protecting their children from 
racism and were highly alert to anticipating racism in the future.7 Both the experiences of direct 
and vicarious racism, and the energy required to remain alert to potential experiences of racism, 
caused significant stress for African-American women in this study.7 This chronic stress and the 
weathering effect it has on the body’s biological systems compounds other stressors the person 
may be experiencing (such as poverty, housing insecurity, or food insecurity) and could explain 
the persistent racial disparities in birth outcomes.6   
One way that weathering caused by chronic stress may impact birth outcomes is by 
weakening the immune system.25 Infections of the genitourinary tract during pregnancy are 
associated with a higher risk of preterm birth.25 Such infections may be more common among 
Black women and Black women with infections may have worse outcomes regarding preterm 
birth than White women with infections.5 This may be due to dysfunctions in the maternal-
placental-fetal hypothalamic-pituitary-adrenal axis brought on by exposure to chronic stress that 
is more present among women of color than White women.25 This stress hypothesis suggests that 
chronic psychosocial and environmental stress ages women more rapidly leading to more age-
related risks during the reproductive period.25 The presence of infection causes an inflammatory 
response that is associated with 30-70% of preterm births.25 Women of color may have more 
infections during pregnancy and subsequent preterm births due to dysfunctions in the maternal-
placental-fetal hypothalamic-pituitary-adrenal axis resulting from more exposure to chronic 
psychosocial and environmental stressors compared to White women. 
 
Interventions targeted directly at reducing infection and other biological precipitators of 
preterm birth and other poor birth outcomes have proven to be largely ineffective.25 Holistic 
models that target improving psychosocial supports to reduce barriers to effective preventative 
measures and increase access to treatments for poor birth outcomes are gaining support.3,9,26,27 
These include community health worker interventions that focus on reducing barriers to health 
and chronic stress caused by external factors like poverty and racism. By reducing these barriers 
and building psychosocial supports, these models help pregnant women at increased risk for poor 
birth outcomes to build protective factors and reduce the impacts of chronic stress on their 
physical health.9,26,27 The Comprehensive Maternity Support program in Washington, DC seeks 
to improve birth outcomes in this way. 
Comprehensive Maternity Support Program  
 The Comprehensive Maternity Support (CMS) program is an innovative perinatal health 
support program developed in Washington, DC to provide culturally supportive perinatal care to 
women of color. The program is largely based in the life course theory and addresses perinatal 
health holistically through a community health worker framework. The CMS program is well-
suited to meet the complex and intersecting needs of low-income women with pre-existing health 
conditions because it provides service recipients with education, advocacy, service referrals, 
emotional support, labor and birth support, postpartum support, and home visiting services in a 
culturally supportive context. Services are tailored to meet the needs of the service recipient, 
following a comprehensive biopsychosocial assessment at program intake. Based on the findings 
of that assessment, service recipients are stratified to one of four tiers of services based on their 
 
unique social and physical health needs. The organization’s logic model is presented in 
Appendix A. 
Each service recipient receives support from a Perinatal Health Worker (PHW). PHWs 
are specialized community health workers, trained non-medical maternal health professionals 
who work with the mother and her support system throughout her pregnancy, labor, birth, and 
postpartum period. In addition to support from the PHW, service recipients may receive all or 
some of the following services from the home organization, based on their needs: lactation 
support, nutrition counselling, a variety of classes and support groups (including childbirth 
education, breastfeeding education, newborn education, and perinatal fitness classes), supplies 
for mothers and their infants, and mental health support in the form of counselling. 
The CMS model is based in a community health worker framework. Community health 
workers exist around the world in many different medical systems.26 They are members of the 
community of focus that connect members of the community to various health and social 
services.26 The community health worker model shows promise for improving a variety of health 
outcomes by providing culturally appropriate and relevant care to members of marginalized 
communities.26 In Massachusetts, community health workers increased access to primary care 
and were cost effective because they empowered patients to manage elements of their own 
health.28 Beginning in 2008 in Minnesota, community health workers were reimbursed by 
Medicaid for their services.28 Overall, there is promising evidence that community health 
workers can promote positive health behaviors and health care utilization.29 
Community-based doulas are one kind of community health worker with growing 
evidence that they are effective in providing much needed support. Birth doulas are specially 
 
trained non-medical personnel who support women during labor and birth with physical, 
emotional, and informational support. In most cases, doula support may include one or two 
prenatal meetings and a similar number of postpartum meetings. A national survey of doulas 
showed that 93.8% were White, 81.6% were married, 87.8% had children, 93.3% had some 
college education or more, and the average age was 40.3 years.30  
A qualitative study of focus groups with thirteen diverse, low-income women reveled that 
participants felt that having a doula would help them prepare and maintain agency during the 
labor and birth process.27 However, the typical services provided by doulas may not be adequate 
to meet the diverse psychosocial needs of low-income women of color. Additionally, services 
can be costly and are not typically covered by insurance. Community doulas, however, have 
expanded the typical doula model to include more prenatal and postpartum visits and many 
provide their services without charge. One community doula program partnered with the New 
York City Health Department’s Healthy Start program to reduce typical barriers to accessing 
doulas.31 Healthy Start participants were mostly Black and recipients of Medicaid.31 Researchers 
found that women who received community doula services had significantly lower rates of 
preterm birth and LBW infants.31  
The CMS program has elements of a community doula model, because PHWs do provide 
doula support during labor and birth to mothers that want it. However, the CMS program is far 
more extensive, with linkage to additional psychosocial supports and home-visiting throughout 
the prenatal and postpartum periods. PHWs are also more like community health workers than 
typical doulas because they are hired and trained from within the communities they serve. In this 
organization they are typically women of color with similar sociodemographic characteristics to 
 
service recipients. This helps fulfill the goal of providing culturally appropriate and supportive 
care and could make them uniquely suited to assisting with improving utilization of prenatal care 
and medications like 17P that often require assistance with adherence. 
The promising evidence supporting community health workers and community doulas 
suggests that merging these modalities could have positive impacts on both maternal and infant 
health outcomes, especially for low-income women of color. The CMS program is based in the 
life course theory which asserts that the persistence of racial disparities in birth outcomes is the 
result of cumulative stressors at both the individual and community levels throughout the course 
of a person’s life, starting in utero and continuing through the reproductive years.8 The theory 
suggests that the biological impacts of cumulative stress (called allostatic load) causes wearing 
down of major biological systems and this process makes achieving healthy birth outcomes 
difficult.9 This theory also focuses on leveraging the many protective factors that people and 
communities have to achieve positive health outcomes.8,9 The CMS program focuses on building 
a supportive community and increasing protective factors in the mother’s support system to 
counteract the weathering caused by chronic stress that she may experience.  
To begin to understand who the CMS program serves and to learn more about its 
effectiveness, a program evaluation was conducted to address the following research questions: 
(1) What are the demographic and clinical characteristics of the women served by the CMS 







 Mamatoto Village collects a wide range of demographic indicators during a thorough 
program intake. An intake coordinator records this information in the agency’s data management 
system. Existing administrative data were used to conduct an observational one-group post-test 
evaluation of the CMS program model. Data are entered by agency staff, specifically perinatal 
health workers (PHWs). Data for service recipients with estimated due dates (EDDs) from 
October 2015 through November 2018 were accessed to examine demographics and birth 
outcomes. 
Next, outcomes for a subsample of Black women with singleton live births who lived in 
DC were examined. The analysis subsample was stratified by education, housing adequacy, 
employment status, history of mental health diagnosis, and history of preterm delivery. Four 
major birth outcomes were compared in each subgroup analysis: birth weight, gestational age at 
delivery, breastfeeding initiation, and method of delivery. This program evaluation was approved 
by the Institutional Review Board at the University of North Carolina at Chapel Hill.  
Sample 
 Nine-hundred-ninety-nine (999) women with EDDs from October 2015 through 
November 2018 completed intake appointments for the CMS program. Demographic data were 
available for these women. Birth outcomes and full demographic, clinical, and outcome data 
were available for 355 women. The analytic subsample contains 276 Black women who had 
singleton live births and lived in DC. This subsample was chosen to be consistent in format with 
data presented by state and federal government agencies. It is typical to report on outcomes from 
 
singleton, live-births when considering a lower-risk cohort. The analytic subsample was limited 
to Black DC residents because the majority of women for whom birth outcomes were available 
were Black (93.47%) and DC residents (8.42%). As the organization predominantly serves Black 
DC residents, is DC-based, and participates with DC Managed Care Organizations, the analytic 
subsample was restricted in this way to be the most useful for comparing outcomes. 
All data were obtained from the administrative databases maintained by the agency. Any 
pregnant or recently postpartum mother may seek services through the agency, but the majority 
of service recipients are referred by a Medicaid case manager or health care provider. Mothers 
may self-refer to the program. The agency strives to create a culturally-supportive environment 
that is welcoming to low-income women of color and this is reflected in the demographics of the 
agency’s service recipients. Descriptive statistics for all service recipients, all available birth 
outcomes, and demographics and birth outcomes for the analytic subsample are presented in 
Appendix B and discussed further in the Results section of this paper. 
Measures 
 This analysis contains a large number of demographic variables, and also focuses on 
comparing four major birth outcomes stratified across five health indicators. The four birth 
outcomes are birth weight, gestational age at delivery, breastfeeding initiation, and method of 
delivery.  
Birth weight is the first weight taken for the infant shortly after birth. It is a continuous 
variable measured in grams. It is collected by the PHW who attends the service recipient’s 
delivery or is reported by the service recipient in a postpartum follow-up appointment if a PHW 
did not attend the birth. Gestational age at delivery is the number of weeks gestation at the time 
 
of delivery and is a continuous variable. It is collected by the PHW in attendance at the delivery 
or is reported by the service recipient if no PHW attends the delivery. Breastfeeding initiation is 
a categorical variable that indicates whether or not the service recipient initiated breastfeeding 
following the birth (yes or no). It is collected by the PHW in attendance at the delivery or is 
reported by the service recipient if no PHW is in attendance. The last variable is method of 
delivery, which is a categorical variable indicating how the delivery occurred (vaginal or 
cesarean). It is recorded by the PHW in attendance at the delivery or is reported by the service 
recipient if no PHW attends the delivery.  
 The five main health indicators are education, employment status, housing adequacy, 
history of mental health diagnosis, and history of preterm delivery. The outcomes subsample 
(n=276) is stratified along each of these indicators and their birth outcomes are compared. 
Education is based on service recipient self-report and is categorized as less than high school 
completed, high school or GED completed, and more than high school or GED completed. 
Employment status is based on service recipient self-report and is categorized as employed or 
unemployed. Employed includes both full-time and part-time employment. Housing adequacy is 
based on service recipient self-report and is indicated as either adequate or not adequate. Not 
adequate housing includes homelessness, transitional living situations, and overcrowded housing. 
History of mental health diagnosis is indicated with a yes or no. It is reported by the service 
recipient and includes current or previous mental health diagnosis, including anxiety, depression, 
bipolar disorder, schizophrenia, and others. Finally, history of preterm delivery is reported by the 
service recipient and is indicated with a yes or no. It includes any previous live births occurring 
before 37 weeks gestation. A history of previous infant death is not included in this analysis 
 
because this variable was not consistently captured in the administrative data set. The data set 
does not include records of maternal or infant mortality. 
Data Analysis 
 Descriptive statistics (mean, standard deviation, frequencies, and percentages) were used 
to describe the demographic and other characteristics of the service recipients. Simple bivariate 
statistics were used to compare birth outcomes stratified by various health indicators. Continuous 
variables were checked for normality and equality of variances and t-tests, analysis of variance 
(ANOVA) models, and Kruskal-Wallis tests were used as appropriate. Categorical variables 
were analyzed using Pearson’s chi-square tests. A p-value of less than .05 was set as significant. 
All statistical analyses were performed in Stata version 15. 
RESULTS 
Descriptive Statistics 
 Descriptive statistics for all service recipients with estimated due dates from October 
2015 through November 2018 who completed an initial intake are presented in Appendix B, 
including demographics and birth outcomes for the 355 service recipients for whom those were 
available and demographics and birth outcomes for the 276 women in the analytic subsample. 
Presented demographic variables collected on all service recipients are race, age, advanced 
maternal age (defined as greater than or equal to 35 years), timing of entry into prenatal care, 
state of residence, ward of residence for DC residents, primary mode of transportation, income 
range, current employment status, relationship status, married, education level completed, 
insurance provider, father of baby’s level of involvement, current housing, adequate housing, 
living arrangements, current smoker, smokers in client’s home, history of preterm delivery, 
 
history of miscarriage or stillbirth past 20 weeks gestation, type 2 diabetes, HIV, history of 
sexually transmitted infections (STIs), hypertension, anemia, asthma, history of any mental 
health diagnosis, history of abuse (physical, emotional, financial, etc.), history of substance use 
(past or current), prenatal care, pre-pregnancy body mass index (BMI), and client support 
system. Presented birth outcome variables are birth weight, low birth weight, gestation at 
delivery (in weeks), preterm delivery, birth outcome, infant admission to the neonatal intensive 
care unit (NICU), initiation of breastfeeding, length of labor (in minutes), delivery site, method 
of delivery, induction of labor, use of pitocin, use of antibiotics, and use of epidural or spinal 
analgesia.   
 Service recipients of the CMS program display many demographic characteristics that 
could put them at an increased risk for poor birth outcomes, such as low education, mental health 
issues, inadequate housing, unemployment, and a history of preterm birth. Among the 276 Black 
DC residents who had singleton live births included in the analytic subsample, 97.08% were 
Medicaid recipients. The average age of service recipients was 27.37 years (SD=5.94). Most 
women lived in Wards 5 (16.79%), 7 (20.07%), or 8 (42.34%). Nearly 60 percent (58.18%) of 
women reported having no income and 60.87% were unemployed. 88 percent of service 
recipients were unmarried. Almost half of service recipients had more than a high school 
education (46.18%). Nearly fourteen percent (13.69%) of service recipients had a history of 
preterm delivery and 22.09% had experienced a previous miscarriage or stillbirth past 20 weeks 
gestation. About twenty-two percent (22.36%) of service recipients stated that the father of their 
baby was absent. Nearly thirty-one percent (30.91%) had inadequate housing (meaning they 
were homeless, living in a transitional housing situation, or their housing was overcrowded), 
 
21.67% of women were smokers at the time of intake and 21.31% stated there were smokers 
living in the home with them.  
This group of service recipients had a variety of preexisting health conditions prior to 
pregnancy that could predispose them to poor birth outcomes: 5.13% had type 2 diabetes, 5.13% 
had a history of hypertension, 1.83% had HIV, 4.76% had a history of STIs, 2.20% had a 
diagnosis of anemia, 30.40% had asthma, and 36.88% had a history of a mental health diagnosis. 
Additional complicating factors included a history of abuse (24.09%) and a history of substance 
use (6.57%). The average pre-pregnancy BMI was 30.91 (SD=8.53) and 47.89% of women were 
obese (defined as a BMI greater than 30). Most women indicated they had some support from 
friends, family, or a partner, with only 9.49% indicating they had no support. 
Birth outcomes and interventions performed during labor were available for the 276 
women reported above. Most women had a vaginal birth (76.12%). The average birth weight was 
3137.05 grams (SD=549.05) and 9.58% of babies were low birth weight (defined as less than 
2500 grams). Less than 12% were born preterm (11.96%; defined as prior to 37 weeks gestation) 
and 15.22% of babies were admitted to the NICU. Breastfeeding was initiated by the majority of 
service recipients (81.92%). The most common delivery site was the hospital (94.74%). Almost a 
third (29.80%) of women had their labors induced, and 50% received pitocin during the course 
of their labor. Ten percent (10.16%) received antibiotics during labor. Most women (65.76%) 
received epidural or spinal analgesia. All service recipient demographics and available outcomes 





Table 1 shows outcomes compared by maternal level of education completed. A one-way 
ANOVA was conducted to determine whether women with different levels of education had 
infants with significantly different birth weights. The data were screened to ensure the normality 
assumption for ANOVA was met. The Bartlett’s test for equal variances was not statistically 
significant (x2 = 2.53, p = .28), suggesting that the assumption of equal variances was not 
violated. The ANOVA results do not show statistically significant differences in the average 
birth weight of infants across different levels of maternal education: F(2, 257) = 1.12, p=.33.  
A one-way ANOVA was conducted to determine whether women with different levels of 
education have significantly different gestational ages at delivery. The data were screened to 
ensure the normality assumption for ANOVA was met. The Bartlett’s test for equal variances 
was not statistically significant (x2= 0.87, p= .65), suggesting that the assumption of equal 
variances is not violated. The ANOVA results do not show statistically significant differences in 
the average birth weight of infants across different levels of maternal education: F(2, 271) = 
0.35, p=.71. 
Pearson chi-square tests were performed to compare level of education to two categorical 
birth outcomes: breastfeeding initiation and method of delivery. The Pearson chi-square results 
indicate there is not a statistically significant relationship between maternal level of education 
and initiation of breastfeeding: x2(2, N=259) = 3.32, p= .19, nor is there a statistically significant 
relationship between maternal level of education and method of delivery: x2(2, N=267) = 1.11, 
p= .57.   
 
 
Table 1: Birth Outcomes by Education Status 
Indicator Total Less than 
HS/GED 
HS/GED More than 
HS/GED 

























75.00 (24) 78.90 (86) 86.44 (102) 
No 
% (n) 







75.76 (25) 72.97 (81) 78.86 (97) 
Cesarean 
% (n) 
23.97 (64) 24.24 (8) 27.03 (30) 21.14 (26) 
a)     16 missing	
b)     2 missing	
c)     17 missing	
d)     9 missing  
Table 2 shows major birth outcomes compared by adequacy of maternal housing. 
Inspection of Q-Q Plots revealed that the mean birth weights are normally distributed for both 
adequate and inadequate housing and that the variance in both groups are similar as assessed by 
the Levene’s Test for Equality of Variances. Therefore, an independent t-test was used to assess 
whether birth weights were different for those reporting adequate versus inadequate housing. 
Results suggest that there is a statistically significant difference between the mean birth weight 
 
for mothers living in adequate and inadequate housing: t(258) = 2.36, p<.05. In other words, 
babies born to women living in adequate housing have significantly higher birth weights (M= 
3191.40, SD=556.09) than babies born to women living in inadequate housing (M=3018.90, 
SD=520.22). Inspection of Q-Q Plots revealed that the mean gestational age is normally 
distributed for both adequate and inadequate housing and the variance in both groups are similar 
as assessed by the Levene’s Test for Equality of Variances. Therefore, an independent t-test was 
used to assess whether gestational age at delivery is different for adequate versus inadequate 
housing. Results suggest that there is not a statistically significant difference between the mean 
gestational age at delivery for mothers living in adequate versus inadequate housing: t(272) = 
0.30, p=.76. 	
Pearson chi-square tests were performed to compare adequacy of housing to the two 
categorical birth outcomes. The Pearson chi-square results indicate there is not a statistically 
significant relationship between the adequacy of housing and breastfeeding initiation: x2(1, 
N=259) = 0.01, p= .92, nor is there a statistically significant relationship between the adequacy 
of housing and method of delivery: x2(1, N=267) = 1.42, p = .23. 
Table 2: Birth Outcomes by Adequacy of Housing	











Gestational Age (weeks)c 
M (SD) 






81.85 (212) 82.02 (146) 81.48 (66) 
No 
% (n) 
18.15 (47) 17.98 (32) 18.52 (15) 
Method of Deliverye Vaginal 
% (n) 
76.03 (203) 77.12 (182) 71.43 (60) 
Cesarean 
% (n) 
23.97 (64) 21.86 (40) 28.57 (24) 
a)     16 missing 	
b)     Difference between adequate and inadequate housing is significant, p<.05	
c)     10 missing	
d)     17 missing	
e)      9 missing	
 
Table 3 shows major birth outcomes compared by maternal employment status. 
Inspection of Q-Q Plots revealed that the mean birth weight is normally distributed for those 
employed and unemployed and that the variance in both groups are similar as assessed by the 
Levene’s Test for Equality of Variances. Therefore, an independent t-test was used to assess 
whether infant birth weights at delivery are different for mothers who are employed versus those 
who are not. Results suggest that there is not a statistically significant difference between the 
mean birth weight at delivery for mothers who are employed versus those who are not: t(247) = -
1.12, p=.26. Inspection of Q-Q Plots revealed that the mean gestational age is not normally 
distributed for mothers with and without employment and that the variance in both groups are 
not similar as assessed by the Levene’s Test for Equality of Variances. Therefore, an 
independent t-test with unequal variances was used to assess whether gestational age at delivery 
was different for mothers with and without employment. Results of the t-test reveal that there is 
 
not a statistically significant difference between the mean gestational age at delivery for mothers 
with versus without employment: t(154.95) = 0.49, p=.62. 	
Pearson chi-square tests were used to compare the two categorical birth outcomes by 
maternal employment status. The Pearson chi-square results indicate there is not a statistically 
significant relationship between employment and breastfeeding initiation: x2(1, N=249) = .16, p= 
.69, nor is there a statistically significant relationship between employment status and method of 
delivery: x2(1, N=256) = 0.06, p= .81. 
Table 3: Birth Outcomes by Employment Status	
Indicator Total Employed Unemployed 








Gestational Age (weeks)b 
M (SD) 





81.53 (203) 80.22 (73) 82.28 (130) 
No 
% (n) 
18.47 (46) 19.78 (18) 17.72 (28) 
Method of Deliveryd Vaginal 
% (n) 
76.95 (197) 76.09 (70) 77.44 (127) 
Cesarean 
% (n) 
23.05 (59) 23.91 (22) 22.56 (37) 
a)     27 missing 	
b)     13 missing	
c)     27 missing	
 
d)     20 missing	
Table 4 shows birth outcomes compared based on maternal history of any mental health 
diagnosis. Inspection of Q-Q Plots revealed that the mean birth weights are normally distributed 
for both women with and without mental health diagnoses and that the variance in both groups 
are similar as assessed by the Levene’s Test for Equality of Variances. Therefore, an independent 
t-test was used to assess whether infant birth weights are different for mothers with or without a 
history of mental health diagnosis. Results of the t-test reveal that there is not a statistically 
significant difference between the mean birth weight at delivery for mothers with and without a 
history of mental health diagnosis: t(246) = -0.43, p=.67. The variance in both groups (history of 
mental health diagnosis versus no history) for gestational age at delivery are not similar as 
assessed by the Levene’s Test for Equality of Variances. Therefore, an independent t-test with 
unequal variances was used to assess whether gestational age at delivery is different for women 
with and without a history of mental health diagnosis. Results of the t-test reveal that there is not 
a statistically significant difference between the mean gestational age at delivery for mothers 
living in adequate versus inadequate housing: t(156.07) = 0.10, p=.92.  
Pearson chi-square tests were used to analyze the two categorical birth outcomes based 
on maternal history of mental health diagnosis. The Pearson chi-square results indicate there is 
not a statistically significant relationship between history of mental health diagnosis and 
breastfeeding initiation: x2(1, N=248) = 3.81, p= .05. The Pearson chi-square results indicate 
there is not a statistically significant relationship between history of mental health diagnosis and 
method of delivery: x2(1, N=255) = 2.10, p= .15. 
 
 











3141.18 (535.10)  3111.94 (518.82) 
Gestational Age (weeks)b 
M (SD) 





81.85 (203) 75.79 (72) 85.62 (131) 
No 
% (n) 





76.08 (194) 71.13 (69) 79.11 (125) 
Cesarean 
% (n) 
23.92 (61) 28.87 (28) 20.89 (33) 
a) 28 missing  
b) 14 missing 
c) 28 missing 
d) 21 missing 
Table 5 shows major birth outcomes compared based on maternal history of preterm 
delivery. Inspection of Q-Q Plots revealed that the mean birth weight is normally distributed for 
those with and without a history of preterm delivery and that the variance in both groups are 
similar as assessed by the Levene’s Test for Equality of Variances. Therefore, an independent t-
test was used to assess whether infant birth weights at delivery are different for mothers with 
versus without a history of preterm delivery. Results of the t-test reveal that there is a statistically 
significant difference between the mean birth weight at delivery for mothers with versus without 
a history of preterm delivery: t(246) = 2.73, p< .05.  In other words, mothers with a history of 
preterm delivery have significantly lower birth weight babies (M= 2886.69, SD= 564.00) than 
mothers without a history of preterm delivery (M= 3169.05, SD= 543.13). Inspection of Q-Q 
 
Plots revealed that the mean gestational age is normally distributed for mothers with and without 
at least a history of preterm delivery and that the variance in both groups are similar as assessed 
by the Levene’s Test for Equality of Variances. Therefore, an independent t-test was used to 
assess whether gestational age at delivery was different for mothers with and without a history of 
preterm delivery. Results of the t-test suggest that there is not a statistically significant difference 
between the mean gestational age at delivery for mothers with versus without a history of 
preterm delivery: t(260) = 1.73, p=.08.  
Pearson chi-square tests were used to compare categorical birth outcomes based on prior 
history of preterm delivery. The Pearson chi-square results indicate there is not a statistically 
significant relationship between history of preterm delivery and breastfeeding initiation: x2(1, 
N=247) = 0.003, p= .95. The Pearson chi-square results indicate there is not a statistically 
significant relationship between history of preterm delivery and method of delivery: x2(1, 
N=255) = 0.002, p= .97. 






No History of 
Preterm Delivery 




2886.69 (564.00)  3169.05 (543.13) 
Gestational Age (weeks)c 
M (SD) 





83.00 (205) 83.33 (30) 82.94 (175) 
No 
% (n) 






75.29 (192) 75.00 (27) 75.34 (165) 
Cesarean 
% (n) 
24.71 (63) 25.00 (9) 24.66 (54) 
a) 28 missing 
b) Difference between history of preterm delivery is significant, p<.05  
c) 14 missing 
d) 29 missing 
e) 21 missing 
 
DISCUSSION 
 The findings from this program evaluation suggests that the organization is successfully 
serving its target population. The CMS program model was designed specifically to support the 
complex needs of low-income women of color and their families in a culturally supportive and 
affirming space. The organization is serving primarily low-income women of color who receive 
Medicaid. The demographic data also show that the women who receive services through the 
organization have many other risk factors that put them at heightened risk for poor birth 
outcomes. Higher percentages of CMS service recipients than mothers who had births in DC 
from 2015 to 2016 were Black, had Medicaid, were unmarried, had a history of prior preterm 
delivery, had pre-existing diabetes or hypertension, and were overweight or obese prior to 
pregnancy.1 
 In the analytic subsample of all-Black, primarily low-income women, 23.88% of births 
were cesarean section. In the United States in 2016, 31.9% of all births and 35.9% of births to 
non-Hispanic Black women were cesarean sections.4 Among the analytic subsample, nearly 82% 
(81.92%) initiated breastfeeding compared to 65.5% of non-Hispanic Black women in DC from 
2011 to 2015.16 Less than twelve percent (11.96%) of births to Black DC resident service 
recipients were preterm, compared to 12.8% of births to non-Hispanic Black women in DC from 
 
2011 to 2015.1 Service recipients in the analytic subsample had more inductions of labor 
(29.80%) compared to the US population in 2012 (23.3%).32 Without a more rigorous study 
design (i.e., a matched comparison group or a control group), it is impossible to know whether 
these differences reflect impacts of the program or some other set of factors. 
The subgroup analysis may provide some insight into how the program meets the needs 
of mothers with more complex sociodemographic factors. Mothers were stratified by various 
sociodemographic risk factors and key birth outcomes were compared. For most comparisons, no 
significant differences in birth outcomes were found. Lower education status, unemployment, 
and mental health diagnosis have all been shown to be associated with low birth weight, preterm 
birth, and lack of breastfeeding initiation.2,5,13,18,21,33,34 Among service recipients there were no 
significant differences between high and low risk mothers. Further research to explore this 
possibility with a matched comparison group is warranted.  
Statistically significant differences were found in the birth weights of infants based on 
adequacy of housing and history of prior preterm delivery. In both cases, the higher risk mothers 
(those with inadequate housing and those with a history of preterm birth) had babies with 
significantly lower birth weights. The statistically significant lower birth weights of infants born 
to mothers with inadequate housing could indicate that having unstable housing is an especially 
stressful risk factor. This could suggest that these mothers may need additional supports to 
counter stress and assistance finding adequate housing beyond what is currently provided in the 
CMS program. However, these results may not be clinically significant because in all groups the 
average birth weights were above 2500 grams (LBW). The potential lack of clinical significance 
 
could be supported by the lack of statistically significant differences in other birth outcomes for 
mothers based on housing adequacy and prior history of preterm birth.  
The main limitations of this study are its observational nature and the lack of a 
comparison group. These factors make it impossible to determine whether the outcomes of 
service recipients can in any way be tied to their participation in the CMS program. This is the 
first formal report and analysis of demographics and outcomes of service recipients of this 
program and future evaluations would benefit from comparing birth outcomes of service 
recipients to similar women in DC who did not receive services. This could be accomplished 
through a retrospective cohort design using an abstraction of birth records from DC Vital 
Statistics that could be case-matched based on demographic factors to CMS program service 
recipients or a comparison to DC Medicaid recipients who did not receive CMS program 
services. Similar analysis could be performed with a prospective cohort study comparing women 
enrolled in the program with women who are not enrolled but are receiving Medicaid. Birth 
outcomes from a comparison group could also give insight into whether the CMS program is 
associated with better birth outcomes for participants. Additional limitations include the lack of 
data on service recipient ethnicity. These data were not consistently collected and could not be 
utilized in this analysis. Finally, it is unknown why data on birth outcomes were only available 
for 355 of the 999 women for whom demographic data were available. There was not readily 
accessible information on the reasons women discontinued or did not initiate services with the 
CMS program. 
 This evaluation represents an initial presentation of demographics and outcomes for 
service recipients of an innovative perinatal health program in DC. It would be beneficial to 
 
perform a formal process evaluation of the program. It was initially hoped that a process 
evaluation would be a component of this project, but limited time and resources made such an 
evaluation impossible. In the future, a process evaluation could be developed to examine 
elements like the average numbers of visits by a PHW per service recipient, average cost per 
service recipient, average length of time in the program per service recipient, service recipient 
satisfaction, reasons for discontinuation of services, and others.  
Data Collection and Management Recommendations 
 As this was the first time data were abstracted for formal analysis with statistical data 
software, there was a significant amount of time dedicated to cleaning and coding the data to 
prepare them for analysis. Since the program’s formal launch in 2015, the organization has used 
two different data collection systems for recording service recipient demographic and outcome 
data. As with any new program, there have been changes in the data captured and the format of 
the data system as the program grew and the model evolved. For the purposes of this evaluation, 
the researcher merged the data from both data systems. In order to maintain continuity of 
demographics and outcomes over the whole study timeframe, only variables captured in both 
systems were analyzed. As a result, several variables that were captured in the current data 
system but not the previous system were dropped from this analysis (for example, ethnicity).  
In the course of cleaning and preparing data the researcher eliminated several variables 
due to missing data or the amount of time that would be required to code the variable for 
statistical analysis. Future research and program evaluation could be significantly aided by 
making modifications to the data collection and management system. First, making as many 
variables as possible categorical responses would reduce time separating and coding variables for 
 
analysis. Second, this data did not track maternal mortality, infant mortality, or major maternal 
morbidities. As the organization follows service recipients for up to a year postpartum, it can 
collect information on these variables. This would be relevant for comparing service recipient 
outcomes to local and national maternal and infant mortality and morbidity indicators. Finally, 
there was a significant amount of data entered into the ‘Notes’ sections of the data management 
systems (including information on breastfeeding duration, postpartum birth control, mental 
health, etc.) that could not be analyzed due to the time it would take to review and code, and the 
inconsistent nature of the kinds of information entered into the ‘Notes’ section. It may be 
beneficial to have a staff-person dedicated to performing regular chart reviews of the data 
entered into the data management system to ensure that all necessary data are complete at each 
visit and that information entered in the ‘Notes’ section is captured elsewhere in the service 
recipient’s chart as appropriate.  
CONCLUSION 
 This evaluation presented demographics and birth outcomes for service recipients of the 
Comprehensive Maternity Support (CMS) program and compared birth outcomes for service 
recipients stratified along several risk indicators. Results suggest that service recipients trend 
toward generally positive birth outcomes when compared to all DC resident births to non-
Hispanic Black women. Additionally, when service recipients were stratified by various risk 
indicators, the majority of birth outcomes were not significantly different for women with high- 
versus low-risk indicators. It is not possible to determine whether these positive trends are the 
result of participation in the CMS program, whether service recipient outcomes would have been 
worse without participation in the program, or what elements of the program could be leading to 
 
potential positive findings. These findings prompt the need for further research and evaluation 
into the efficacy of the program. The CMS program demonstrates one innovative, community-
based model that could lead to necessary improvements in perinatal health outcomes through the 



































1.  Lloyd P. Perinatal Health and Infant Mortality Report. Washington, DC: District of 
Columbia Department of Health; 2018:1-85. 
2.  Lorch SA, Enlow E. The role of social determinants in explaining racial/ethnic disparities 
in perinatal outcomes. Pediatr. Res. 2016;79(1-2):141-147. doi:10.1038/pr.2015.199. 
3.  Malat J, Jacquez F, Slavich GM. Measuring lifetime stress exposure and protective factors 
in life course research on racial inequality and birth outcomes. Stress 2017;20(4):379-385. 
doi:10.1080/10253890.2017.1341871. 
4.  Martin JA, Hamilton BE, Osterman MJK, Driscoll AK, Drake P. Births: final data for 
2016. Natl. Vital Stat. Rep. 2018;67(1):1-55. 
5.  Bryant AS, Worjoloh A, Caughey AB, Washington AE. Racial/ethnic disparities in 
obstetric outcomes and care: prevalence and determinants. Am. J. Obstet. Gynecol. 
2010;202(4):335-343. doi:10.1016/j.ajog.2009.10.864. 
6.  Dominguez TP. Race, racism, and racial disparities in adverse birth outcomes. Clin Obstet 
Gynecol 2008;51(2):360-370. doi:10.1097/GRF.0b013e31816f28de. 
7.  Nuru-Jeter A, Dominguez TP, Hammond WP, et al. “It’s the skin you’re in”: African-
American women talk about their experiences of racism. an exploratory study to develop 
measures of racism for birth outcome studies. Matern. Child Health J. 2009;13(1):29-39. 
doi:10.1007/s10995-008-0357-x. 
8.  Lu MC, Halfon N. Racial and ethnic disparities in birth outcomes: a life-course 
perspective. Matern. Child Health J. 2003;7(1):13-30. 
9.  Lu MC, Kotelchuck M, Hogan V, Jones L, Wright K, Halfon N. Closing the Black-White 
gap in birth outcomes: a life-course approach. Ethn Dis 2010;20(1 Suppl 2):S2-62. 
10.  Giurgescu C, Zenk SN, Dancy BL, Park CG, Dieber W, Block R. Relationships among 
neighborhood environment, racial discrimination, psychological distress, and preterm birth 
in African American women. J Obstet Gynecol Neonatal Nurs 2012;41(6):E51-61. 
doi:10.1111/j.1552-6909.2012.01409.x. 
11.  O’Campo P, Burke JG, Culhane J, et al. Neighborhood deprivation and preterm birth 
among non-Hispanic Black and White women in eight geographic areas in the United 
States. Am. J. Epidemiol. 2008;167(2):155-163. doi:10.1093/aje/kwm277. 
12.  Hauck FR, Tanabe KO, Moon RY. Racial and ethnic disparities in infant mortality. Semin 
Perinatol 2011;35(4):209-220. doi:10.1053/j.semperi.2011.02.018. 
13.  Haas JS, Fuentes-Afflick E, Stewart AL, et al. Prepregnancy health status and the risk of 
preterm delivery. Arch. Pediatr. Adolesc. Med. 2005;159(1):58-63. 
doi:10.1001/archpedi.159.1.58. 
14.  World Health Organization Human Reproduction Programme, 10 April 2015. WHO 
Statement on caesarean section rates. Reprod Health Matters 2015;23(45):149-150. 
 
doi:10.1016/j.rhm.2015.07.007. 
15.  Roth L, Henley M. Unequal Motherhood: Racial-Ethnic and Socioeconomic Disparities in 
Cesarean Sections in the United States. Social Problems 2012;59(2):207-227. 
16.  Anstey EH, Chen J, Elam-Evans LD, Perrine CG. Racial and Geographic Differences in 
Breastfeeding - United States, 2011-2015. MMWR Morb. Mortal. Wkly. Rep. 
2017;66(27):723-727. doi:10.15585/mmwr.mm6627a3. 
17.  Lind JN, Perrine CG, Li R, Scanlon KS, Grummer-Strawn LM, Centers for Disease 
Control and Prevention (CDC). Racial disparities in access to maternity care practices that 
support breastfeeding - United States, 2011. MMWR Morb. Mortal. Wkly. Rep. 
2014;63(33):725-728. 
18.  Jones KM, Power ML, Queenan JT, Schulkin J. Racial and ethnic disparities in 
breastfeeding. Breastfeed. Med. 2015;10(4):186-196. doi:10.1089/bfm.2014.0152. 
19.  Johnson A, Kirk R, Rosenblum KL, Muzik M. Enhancing breastfeeding rates among 
African American women: a systematic review of current psychosocial interventions. 
Breastfeed. Med. 2015;10(1):45-62. doi:10.1089/bfm.2014.0023. 
20.  Chapman DJ, Pérez-Escamilla R. Breastfeeding among minority women: moving from risk 
factors to interventions. Adv. Nutr. 2012;3(1):95-104. doi:10.3945/an.111.001016. 
21.  Grote NK, Bridge JA, Gavin AR, Melville JL, Iyengar S, Katon WJ. A meta-analysis of 
depression during pregnancy and the risk of preterm birth, low birth weight, and 
intrauterine growth restriction. Arch. Gen. Psychiatry 2010;67(10):1012-1024. 
doi:10.1001/archgenpsychiatry.2010.111. 
22.  Seng JS, Low LK, Sperlich M, Ronis DL, Liberzon I. Prevalence, trauma history, and risk 
for posttraumatic stress disorder among nulliparous women in maternity care. Obstet. 
Gynecol. 2009;114(4):839-847. doi:10.1097/AOG.0b013e3181b8f8a2. 
23.  Cross-Barnet C, Courtot B, Benatar S, Hill I, Johnston E, Cheeks M. Inequality and 
Innovation: Barriers and Facilitators to 17P Administration to Prevent Preterm Birth 
among Medicaid Participants. Matern. Child Health J. 2018. doi:10.1007/s10995-018-
2556-4. 
24.  Perinatal Health | doh. Available at: https://dchealth.dc.gov/perinatal. Accessed November 
3, 2018. 
25.  Kramer MR, Hogue CR. What causes racial disparities in very preterm birth? A biosocial 
perspective. Epidemiol Rev 2009;31:84-98. doi:10.1093/ajerev/mxp003. 
26.  Pérez LM, Martinez J. Community health workers: social justice and policy advocates for 
community health and well-being. Am. J. Public Health 2008;98(1):11-14. 
doi:10.2105/AJPH.2006.100842. 
27.  Kozhimannil KB, Vogelsang CA, Hardeman RR, Prasad S. Disrupting the Pathways of 
Social Determinants of Health: Doula Support during Pregnancy and Childbirth. J Am 
Board Fam Med 2016;29(3):308-317. doi:10.3122/jabfm.2016.03.150300. 
 
28.  Rosenthal EL, Brownstein JN, Rush CH, et al. Community health workers: part of the 
solution. Health Aff. (Millwood) 2010;29(7):1338-1342. doi:10.1377/hlthaff.2010.0081. 
29.  Viswanathan M, Kraschnewski JL, Nishikawa B, et al. Outcomes and costs of community 
health worker interventions: a systematic review. Med. Care 2010;48(9):792-808. 
doi:10.1097/MLR.0b013e3181e35b51. 
30.  Lantz PM, Low LK, Varkey S, Watson RL. Doulas as childbirth paraprofessionals: results 
from a national survey. Womens Health Issues 2005;15(3):109-116. 
doi:10.1016/j.whi.2005.01.002. 
31.  Thomas M-P, Ammann G, Brazier E, Noyes P, Maybank A. Doula services within a 
healthy start program: increasing access for an underserved population. Matern. Child 
Health J. 2017;21(Suppl 1):59-64. doi:10.1007/s10995-017-2402-0. 
32.  Osterman MJK, Martin JA. Recent declines in induction of labor by gestational age. NCHS 
Data Brief 2014;(155):1-8. 
33.  Pugh LC, Serwint JR, Frick KD, et al. A randomized controlled community-based trial to 
improve breastfeeding rates among urban low-income mothers. Acad. Pediatr. 
2010;10(1):14-20. doi:10.1016/j.acap.2009.07.005. 
34.  Dozier AM, Nelson A, Brownell E. The Relationship between Life Stress and 




























Demographics and Outcomes for Service Recipients 









% (n) % (n) % (n) 
Race 
   Black 92.91 (917) 93.47(329) 100 (276) 
   White 2.13 (21) 1.42 (5) 
 
   Other 3.85 (38) 3.98 (14) 
 
   Prefer not to say 1.11 (11) 1.14 (4) 
 





 [3 missing] 
27.66 (5.94) 
 [no missing data] 
27.37 (5.94) 
 [no missing data] 
Advanced Maternal Age 
   No 86.95 (866) 83.94 (298) 84.06 (232) 
   Yes 13.05 (130) 16.06 (57) 15.94 (44) 
   Data Missing (3) (0) (0) 
Entry into prenatal care 
   1st trimester 79.14 (573) 80.92 (212) 82.13 (170) 
   After 1sttrimester 20.44 (148) 19.08 (50) 17.87 (37) 
   No prenatal care 0.41 (3) 0 0 
 
   Data missing (275) (93) (69) 
State of Residence 
   DC 89.06 (887) 88.42 (313) 100 (276) 
   MD 8.53 (85) 9.60 (34) 
 
   VA 2.21 (22) 1.98 (7) 
 
   Other 0.20 (2) 0 
 
   Data missing (3) (1) 
 





   1 4.31 (38) 5.48 (17) 4.38 (12) 
   2 2.27 (20) 0.97 (3) 1.09 (3) 
   3 0.57 (5) 0.65 (2) 0.73 (2) 
   4 9.65 (85) 10.97 (34) 10.22 (28) 
   5 13.85 (122) 17.10 (53) 16.79 (46) 
   6 6.13 (54) 4.19 (13) 4.38 (12) 
   7 22.59 (199) 20.65 (64) 20.07 (55) 
   8 40.64 (358) 40.00 (124) 42.34 (116) 
   Data missing (6) (3) (2) 
Primary Mode of Transportation 
   Family Member 5.35 (53) 6.52 (23) 7.25 (20) 
   Insurance 0.81 (8) 0.28 (1) 0.36 (1) 
   Personal 30.51 (302) 30.88 (109) 27.54 (76) 
 
   Public 63.23 (626) 62.32 (220) 64.86 (179) 
   Other 0.10 (1) 0 0 
   Data Missing (9) (2) (0) 
Income range 
   $0 54.0 (543) 54.83 (193) 58.18 (160) 
   $1-$30,000 34.38 (340) 34.38 (121) 34.55 (95) 
   $30,001-$60,000 7.08 (70) 7.95 (28) 6.18 (17) 
   $60,001-$99,000 2.43 (24) 2.27 (8) 0.73 (2) 
   $99,001+ 1.21 (12) 0.57 (2) 0.36 (1) 
   Data Missing (10) (3) (1) 
Current Employment Status 
Employed Full-time 19.55 (193) 17.9 (63) 14.86 (41) 
Employed Part-time 18.84 (186) 19.03 (67) 19.93 (55) 
   Unemployed 58.05 (573) 58.52 (206) 60.87 (168) 
   Other 3.55 (35) 4.55 (16) 4.35 (12) 
   Data Missing (12) (3) (0) 
Relationship Status 
   Single 72.37 (715) 67.05 (236) 70.91 (195) 
   Domestic Partner 12.15 (120) 14.77 (52) 13.82 (38) 
   Married 13.66 (135) 15.06 (53) 12.00 (33) 
   Divorced 1.32 (13) 1.99 (7) 1.82 (5) 
   Other 0.51 (5) 1.14 (4) 1.45 (4) 
 
   Data Missing (11) (3) (1) 
Married 
   No 86.34 (853) 84.94 (299) 88.00(242) 
   Yes 13.66 (135) 15.06 (53) 12.00 (33) 
   Data Missing (11) (3) (1) 
Education 
   < HS 15.10 (149) 11.36 (40) 12.36 (34) 
   HS 47.01 (464) 38.35 (135) 41.45 (114) 
   > HS 37.89 (374) 50.28 (177) 46.18 (127) 
   Data Missing (12) (3) (1) 
Insurance 
   None 0.31 (3) 0 0 
   Medicaid 93.5 (906) 95.07 (328) 97.08 (266) 
   Private 6.19 (60) 4.93 (17) 2.92 (8) 
   Data Missing (30) (10) (2) 
FOB Level of Involvement 
   Absent 23.66 (203) 22.22 (66) 22.36 (53) 
    Co-parent/ involved 29.95 (257) 31.31 (93) 33.76 (80) 
    Sometimes involved 15.97 (137) 12.12 (36) 10.97 (26) 
   Very involved 29.95 (257) 34.01 (101) 32.49 (77) 
   Other 0.4 (4) 0.34 (1) 0.42 (1) 
   Data Missing (141) (58) (39) 
 
Current Housing 
   Adequate 73.21 (724) 71.02 (250) 69.09 (190) 
   Homeless 5.86 (58) 6.82 (24) 7.64 (21) 
   In transition 14.76 (146) 15.06 (53) 15.27 (42) 
   Overcrowded 5.76 (57) 6.82 (24) 7.64 (21) 
   Other 0.4 (4) 0.28 (1) 0.36 (1) 
   Data Missing (10) (3) (1) 
Adequate Housing 
   No 26.79 (265) 28.98 (102) 30.91 (85) 
   Yes 73.21 (724) 71.02 (250) 69.09 (190) 
   Data Missing (10) (3) (1) 
Living Arrangements 
   Self 27.0 (267) 27.56 (97) 28.73 (79) 
  Partner/FOB 25.88 (256) 27.84 (98) 25.09 (69) 
Family, friends, etc. 39.23 (388) 36.08 (127) 37.09 (102) 
Transitional housing 0.81 (8) 1.14 (4) 1.45 (4) 
   Homeless 7.08 (70) 7.39 (26) 7.64 (21) 
   Data Missing (10) (3) (1) 
Current Smoker 
   No 85.05 (563) 81.42 (184) 78.33 (141) 
   Yes 14.95 (99) 18.58 (42) 21.67 (39) 
   Data Missing (337) (129) (96) 
 
Are there smokers in the client’s home? 
   No 83.74 (716) 79.60 (238) 78.69 (192) 
   Yes 16.26 (139) 20.40 (61) 21.31 (52) 
   Data Missing (144) (56) (32) 
History of Preterm Delivery 
   No 90.49 (837) 86.27 (289) 86.31 (227) 
   Yes  9.51 (88) 13.73 (46) 13.69 (36) 
   Data Missing (74) (20) (13) 
History of Miscarriage or loss >20 weeks 
   No 90.00 (801) 80.55 (265) 77.91 (201) 
   Yes 10.0 (89) 19.45 (64) 22.09 (57) 
   Data Missing (109) (26) (18) 
Type 2 Diabetes 
   No 97.66 (959) 95.43 (334) 94.87 (259) 
   Yes 2.34 (23) 4.57 (16) 5.13 (14) 
   Data Missing (17) (5) (3) 
HIV 
   No 98.98 (971) 98.0 (343) 98.17 (268) 
   Yes 1.02 (10) 2.0 (7) 1.83 (5) 
   Data Missing (18) (5) (3) 
History of Sexually Transmitted Infections (STI) 
   No 97.86 (961) 96.29 (337) 95.24 (260) 
 
   Yes 2.14 (21) 3.71 (13) 4.76 (13) 
   Data Missing (17) (5) (3) 
Hypertension 
   No 96.44 (947) 95.43 (334) 94.87 (259) 
   Yes 3.56 (35) 4.57 (16) 5.13 (14) 
   Data Missing (17) (5) (3) 
Anemia 
   No 98.47 (967) 97.71 (342) 97.80 (267) 
   Yes 1.53 (15) 2.29 (8) 2.20 (6) 
   Data Missing (17) (5) (3) 
Asthma 
   No 84.52 (830) 72.29 (253) 69.60 (190) 
   Yes 15.48 (152) 27.71 (97) 30.40 (83) 
   Data Missing (17) (5) (3) 
History of Any Mental Health Diagnosis 
   No 68.03 (649) 62.02 (209) 63.12 (166) 
   Yes 31.97 (305) 37.98 (128) 36.88 (97) 
   Data Missing (45) (18) (13) 
History of Abuse 
   No 80.51 (793) 76.35(268) 75.91 (208) 
   Yes 19.49 (192) 23.65 (83) 24.09 (66) 
   Data Missing (14) (4) (2) 
 
History of Substance Use 
   No 93.60 (922) 94.3 (331) 93.43 (256) 
   Yes 6.4 (63) 5.7 (20) 6.57 (18) 
   Data Missing (14) (4) (2) 
Prenatal Care 
   No 7.68 (76) 6.23 (22) 5.07 (14) 
   Yes 92.32 (914) 93.77 (331) 94.93 (262) 
   Data Missing (9) (2) (0) 
Pre-Pregnancy BMI (M(SD)) 
 29.92 (8.35) 
 [69 missing] 
30.79 (8.32)  
[15 missing] 
30.91 (8.53)  
[8 missing] 
Pre-Pregnancy Weight 
   Underweight 3.44 (32) 1.76 (6) 1.92 (5) 
   Normal Weight 28.71 (267) 25.88 (88) 27.59 (72) 
   Overweight 23.23 (216) 24.12 (82) 22.61 (59) 
   Obese 44.62 (415) 48.24 (157) 47.89 (125) 
   Data Missing (69) (22) (15) 
Client Support System 
   None 9.74 (96) 10.26 (36) 9.49 (26) 
   Family 15.72 (155) 13.96 (49) 13.50 (37) 
   Partner 8.42 (83) 9.69 (34) 9.12 (25) 
   Friends 3.85 (38) 3.70 (13) 4.01 (11) 
 
   Family, Partner 10.75 (106) 11.68 (41) 11.68 (32) 
   Family, Friends 9.94 (98) 10.83 (38) 11.31 (31) 
   Partner, Friends 2.23 (22) 2.85 (10) 3.65 (10) 
    Family, Partner, Friends 39.35 (388) 37.04 (130) 37.23 (102) 
   Data Missing (13) (4) (2) 
OUTCOMES 







   No 
 
81.69 (290) 90.42 (236) 
   Yes 
 
10.14 (36) 9.58 (25) 
   Data Missing 
 
(29) (15) 
Gestation at Delivery (weeks) (M(SD)) 
  
38.39 (3.8)           
[7 missing] 
38.82 (2.31)       
[1 missing] 
Preterm Delivery 
   No 
 
85.63 (298) 87.68 (242) 
   Yes 
 
14.37 (50) 11.96 (33) 




   Live Birth 
 
97.46 (346) 100 (276) 













Admission to NICU 
   Yes 
 
17.54 (57) 15.22 (42) 
   No 
 
82.46 (268) 78.26 (216) 




   No 
 
19.51 (64) 18.08 (47) 
   Yes 
 
80.49 (264) 81.92 (213) 
   Data Missing 
 
(27) (16) 







   Birth Center 
 
2.40 (8) 1.88 (5) 
   Home 
 
2.40 (8) 3.01 (8) 
   Hospital 
 
94.91 (317) 94.74 (252) 
   Other 
 
0.30 (1) 0.38 (1) 
   Data Missing 
 
(21) (10) 
Method of Delivery 
   Cesarean 
 
25.22 (85) 23.88 (64) 
   Vaginal 
 
74.78 (252) 76.12 (204) 
 
   Data Missing  
 
(18) (8) 
Induction of Labor 
   No 
 
68.24 (217) 70.20 (179) 
   Yes 
 
31.76 (101) 29.80 (76) 




   No 
 
48.41 (137) 50.00 (114) 
   Yes 
 
51.59 (146) 50.00 (114) 
   Data Missing 
 
(72) (48) 
Use of Antibiotics 
   No 
 
89.91 (285) 89.84 (230) 
   Yes 
 
10.09 (32) 10.16 (26) 
   Data Missing 
 
(38) (20) 
Use of Epidural/Spinal Analgesia 
   No 
 
32.92 (105) 34.24 (88) 
   Yes 
 
67.08 (214) 65.76 (169) 
   Data Missing 
 
(36) (19) 
 
